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" Conceiving it very possible that some experimental
evidence of value might result from the introduction into a
ray of separate particles having great power of action on light,
the particles being at the same time very small compared to
the wave-lengths, I sought among the metals for such. Gold
seemed especially fitted for experiments of this nature because
of its comparative opacity amongst bodies, and yet possession
of a real transparency; because of its development of colour
in both the reflected and transmitted ray; because of the
state of tenuity and division which it permitted with the pre-
servation of its integrity as a metallic body; because of its
supposed simplicity of character; and because known pheno-
mena appear to indicate that a mere variation in the size
of its particles gave rise to a variety of resultant colours.
Besides, the waves of light are so large compared with the
dimensions of the particles of gold which in various conditions
can be subjected to a ray, that it seemed probable that the
particles might come into effective relations to the much
smaller vibrations of the aether particles; in which case, if
reflection, refraction, absorption, etc., depended upon such
relations, there was reason to expect that these functions would
change sensibly by the substitution of different sized particles
of this metal for each other."
. Simifar language might very well indicate the purpose of
workers who have attempted, since Faraday's time, to explain
optical properties of the metal sols from the electromagnetic
point of view.
Optically, the important points of Faraday's experiments
on gold colloidal solutions are his proofs that such solutions
containing the smallest particles of gold have red or ruby tints
by transmitted light, while if, for any reason, the particles
become larger and larger, the colour by transmitted light tends
more and more to the blue.
The first attempt to give a mathematical explanation of
the action of turbid media on light is that of Rayleigh8' &,
first in the language of the undulatory theory simply and
later from the point of view of the electromagnetic theory.
He assumes that the foreign obstructing matter, supposed to